A meta-review, or review of systematic reviews, was conducted to explore the risks of all-cause and suicide mortality in major mental disorders. A systematic search generated 407 relevant reviews, of which 20 reported mortality risks in 20 different mental disorders and included over 1.7 million patients and over a quarter of a million deaths. All disorders had an increased risk of all-cause mortality compared with the general population, and many had mortality risks larger than or comparable to heavy smoking. Those with the highest all-cause mortality ratios were substance use disorders and anorexia nervosa. These higher mortality risks translate into substantial (10-20 years) reductions in life expectancy. Borderline personality disorder, anorexia nervosa, depression and bipolar disorder had the highest suicide risks. Notable gaps were identified in the review literature, and the quality of the included reviews was typically low. The excess risks of mortality and suicide in all mental disorders justify a higher priority for the research, prevention, and treatment of the determinants of premature death in psychiatric patients.
Higher mortality risks in many mental disorders are well recognized and may be worsening over time (1, 2) . Data from the Global Burden of Disease (GBD) study suggested that mental and behavioural disorders account for 8.6 million, or 0.5%, of all years of life lost to premature mortality (3) . This is equivalent to 232,000 deaths in 2010, an increase from 1990, when there were 138,000 premature deaths secondary to mental disorders (4) . More than three-quarters of these deaths were attributed to substance use disorders. However, substance use and mental illness are commonly comorbid and mutually amplify the risk to premature death, often by suicide.
The GBD study also reported that suicide was the 13th leading cause of death globally, and was more prevalent in regions with advanced health care systems (4) . Suicide accounted for 5% of female and 6% of male deaths in persons aged 15-49 years old, and 884,000 deaths across all ages.
These stark mortality figures highlight an obvious challenge to preventive medicine, because mental disorders and substance use have evidence-based treatments. Delivering such treatments effectively should reduce the risks of premature death for individual patients, particularly from suicide.
Clarifying the pattern of risks across mental disorders is a necessary step to identify where resources can be most effectively targeted and interventions prioritized. However, syntheses of mortality risks associated with different diagnoses have not been attempted since the 1998 publication of the highly influential meta-analysis by Harris and Barraclough (5) . This is despite the exponential growth in the literature over recent decades and contrasting estimates in subsequent studies for mortality in individual conditions. For example, a 2007 systematic review (1) suggested that the standardized mortality ratio (SMR) for patients with schizophrenia is 2.5, while Harris and Barraclough's estimate was 1.6. Another recent review (6) provided an SMR for opioid use of 14.7, more than twice that reported in the Harris and Barraclough review (6.4). In addition, there is now a much greater awareness of the contribution of treatable physical ill health to premature death in psychiatric patients. An understanding of the comparative data for exposure to known physical risk factors, like tobacco smoking, is also currently lacking.
With the increase in evidence over recent decades and contrasting estimates in meta-analyses, an updated review is required. This will enable clinicians to prioritize interventions based on the comparative risks of mortality across disorders, researchers to identify where gaps exist in the literature, and commissioners and policy makers to target resources more effectively. We have therefore conducted a meta-review, or a review of systematic reviews, of all-cause and suicide mortality in all major mental disorders.
METHODS
Using the Google Scholar database, a systematic search was conducted to identify systematic reviews and metaanalyses that reported on risks for all-cause and suicide mortality for unipolar depressive disorders, anxiety disorders, bipolar disorder, schizophrenia spectrum disorders, eating disorders, learning disability and autistic spectrum disorders, childhood behavioural disorders (including conduct disorder and oppositional defiant disorder), personality disorders, dementia, substance use disorders, alcohol use disorder and smoking.
We Papers were excluded if they did not report a pooled allcause mortality or completed suicide statistic. Genderspecific estimates were reported if available. If a review was superseded by a more recently published review, only the more recent paper was included. For diagnoses where no pooled mortality statistic was found, we identified the most recent large (N>1000) single study providing data on mortality by conducting further database and citation searches.
A second search was carried out to identify systematic reviews and studies on life expectancy in mental disorders. Using the Google Scholar database, the following search terms were used: 'allintitle: review, life expectancy' and 'allintitle: life expectancy, mental OR psychiatric OR psychiatry OR mood OR depression OR bipolar OR schizophrenia OR personality OR anxiety OR smoking OR substance OR opioid OR alcohol OR anorexia OR eating'. We targeted articles published between January 1, 1998 and February 19, 2014. Supplementary citation searches were used to identify additional studies. Table 1 All-cause and suicide mortality in mental disorders SMR -standardized mortality ratio, OR -odds ratio, RR -relative risk, WA -weighted average, AMSTAR -Assessing the Methodological Quality of Systematic Reviews, NOS -not otherwise specified *Not adjusted for random effects, **90% confidence intervals
The majority of reviews reported SMRs. An SMR compares the gender and age standardized mortality of a sample (i.e., people with a mental disorder) to the whole population. Some studies instead reported relative risks (RRs) or odds ratios (ORs). A RR is defined by the incidence in the exposed divided by the incidence in the unexposed. The OR is defined by odds of an event (i.e., death or suicide) in the exposed divided by the odds of such an event in the unexposed (7) . The OR and RR tend to report a larger effect than SMR, because the denominator in the SMR includes those with mental illness (whereas these individuals are excluded in the denominator for an OR or RR). Typically, the OR is similar to the RR when events are rare, as is the case for death and suicide (8) .
One of the authors (EC) extracted mortality statistics with their 95% confidence intervals. Another researcher reassessed the data extraction -no discrepancies were identified. If reported, RRs/ORs adjusted by age and gender were included. We chose random effects estimates if reported, as heterogeneity in individual reviews was high.
Each review was rated using the Assessing the Methodological Quality of Systematic Reviews (AMSTAR) (9) , an empirically developed scoring system to assess the quality of systematic reviews, made up of the following eleven criteria scored from 0 to 1: Was an "a priori" design provided? Was there duplicate study selection and data extraction? Was a comprehensive literature search performed? Was the status of publication (i.e., grey literature) used as an inclusion criterion? Was a list of studies (included and excluded) provided? Were the characteristics of the included studies provided? Was the scientific quality of the included studies assessed and documented? Was the scientific quality of the included studies used appropriately in formulating conclusions? Were the methods used to combine the findings of studies appropriate? Was the likelihood of publication bias assessed? Was the conflict of interest stated? Scores of 0 to 3 are considered low, 4 to 7 medium, and 8 to 11 high (10).
We excluded a review of mortality in benzodiazepine use (11) as it only provided risk data for prescribed use, not misuse. In addition, a review of suicide in bipolar disorder (12) was excluded as it did not provide a pooled mortality statistic. Finally, a review of suicide in attention-deficit/hyperactivity disorder (ADHD) (13) was excluded as it did not use comparative population data.
RESULTS
The search for reviews on all-cause mortality identified 406 citations, and additional citation searches identified one review. After removing duplicates, and screening titles and abstracts, 96 reviews were identified. After exclusions, a final sample of 20 systematic reviews and meta-analyses (1,6,14-31) were included ( Figure 1, Table 1 ). Excluding the smoking review, these reviews included over 1.7 million individuals with mental disorders and investigated over a quarter of a million deaths. We identified a further 12 mortality estimates from the largest single studies for disorders where there were no systematic reviews (32-42) ( Table 2) .
The search for reviews on life expectancy yielded 28 papers, none of which was relevant. The second search, for single studies, identified 123 relevant papers, of which 8 were included. Further citation searches, and the results from the above all-cause and suicide mortality search, identified one further systematic review and five relevant SMR -standardized mortality ratio, HR -hazard ratio, aHR -adjusted hazard ratio, OR -odds ratio, ADHD -attention-deficit/hyperactivity disorder *Mainly consists of conduct disorder and oppositional defiant disorder primary studies. Therefore, we identified 14 relevant publications (37,40,43-54) ( Table 3 ). All mental disorders had higher mortality risks than general population samples, but there was a considerable range from dysthymia, with an RR of 1.4, to opiate use disorders, with an SMR of 14.7. Substance use disorders and anorexia nervosa had the highest mortality risks (Table 1) . For schizophrenia and autism, mortality risks were at least as high as heavy smoking (Table 4) .
The pattern of suicide estimates was different from allcause mortality (Table 1) . Borderline personality disorder, depression, bipolar disorder, opioid use and schizophrenia, as well as anorexia nervosa and alcohol use disorder in women, had higher suicide risks than most other disorders. A sample of anorexic patients presenting to specialist care (outpatients and inpatients) was an outlier for suicide (SMR531.0, 95% CI: 21.0-44.0) (18) . As a review on suicide in borderline personality disorder (29) did not provide a pooled mortality statistic, we combined data to provide a median SMR (SMR545.1, 95% CI: 29.0-61.3). Again, these patients were mostly hospitalized and thus represent the severe end of the diagnostic spectrum. Two reviews (23, 27) reported data on all-cause mortality relevant to older adults. Increases were seen in depression (RR51.6, 95% CI: 1.4-1.8), and dementia (RRs of 1.5 to 3.0). These are not dissimilar to risks of death for elderly smokers (RR51.8, 95% CI: 1.7-2.0) (55). The reduction in life expectancy associated with moderate to heavy smoking ranged from 8 to 10 years. This range is similar to that reported for a single depressive episode or recurrent depressive disorder (7-11 years), but lower than that associated with substance use (9-24 years), personality disorders (13-22 years), schizophrenia (10-20 years), and bipolar disorder (9-20 years) ( Table 3) .
We did not identify any reviews on all-cause mortality for some major diagnostic classes, including bipolar disorder, anxiety disorders, personality disorders, ADHD, obsessivecompulsive disorder and post-traumatic stress disorder. For suicide, we did not identify systematic reviews for cocaine and amphetamine use, autism, dementia and ADHD. In addition, we identified no reviews of mortality in people with dual diagnosis.
DISCUSSION
To our knowledge, this is the first meta-review of all-cause mortality and suicide risks in mental disorders. We identified 20 systematic reviews and meta-analyses that reported such risks in over 1.7 million individuals with mental disorders and over a quarter of a million deaths. We located a further 14 publications on life expectancy.
We found that all the reported mental disorders had elevated all-cause mortality risks compared with the general population. Several disorders had higher or equal mortality risks compared to heavy smoking. However, there was considerable variation between diagnoses, for both mortality and completed suicide. Substance use disorders and anorexia nervosa had the highest mortality ratios. The mortality data for schizophrenia (SMR52.5) and bipolar disorder (adjusted hazard ratio52.0-2.3) were comparable with that for heavy smoking (RR52.4-2.7). This result was underscored by the data for life expectancy, where all major mental disorder diagnoses had reductions (7-24 years) similar to, or greater than, heavy smoking (8-10 years).
For suicide mortality, borderline personality disorder, depression, bipolar disorder, opioid use and schizophrenia, as well as anorexia nervosa and alcohol use disorder in women, had substantially increased rates (greater then 10 times) compared with the general population. There was also an increased risk for suicide in moderate smokers, but this was lower than the mental disorder diagnoses investigated.
A limitation of this meta-review is the varied quality of the reviews (7 out of 20 had a low AMSTAR quality rating score, a further 12 had a medium score, and only one review could be considered of a high quality). Common omissions in the reviews were lack of testing for publication bias, not searching grey literature, and not having two data extractors. An additional limitation is the underreporting of suicide statistics which is common in some countries (56) and the potential contribution of psychiatric comorbidity to mortality. Few reviews specified or commented on the samples included in their meta-analyses. The common use of solely inpatient data may overestimate risks for disorders mild enough to be managed in primary care (57) . This may not be the case for schizophrenia, in which mortality was compared between inpatient and outpatient populations and no difference was found (1) . Furthermore, the review on depression (25) had similar mortality risks for all patients compared with depressed persons identified solely using community based data. The reviews on dysthymia and depression in the elderly (27) and dementia (23) also used community and outpatient clinic data only. On the other hand, the review on ADHD -attention-deficit/hyperactivity disorder, NOS -not otherwise specified *Mainly consists of conduct disorder and oppositional defiant disorder, **midpoint of range, ***mean value of male and female mortality amphetamine use only reported one SMR, which was taken from an inpatient sample (15) . Furthermore, the two outliers for suicide risk -anorexia nervosa (18) and borderline personality disorder (29) -were taken from samples with high proportions of inpatients, and thus represent the most severe cases of these disorders. Most of the primary studies making up the reviews made use of large administrative data sets. As recently highlighted by Ioannidis (58) , these data sets have their weaknesses, despite the precision associated with their large sample sizes. Analyses using such data are typically overpowered, so that statistically significant results can be obtained despite very small differences in mortality. As a result, it is not only the statistical significance that is important, but the size of the difference in mortality risk needs to be considered and balanced against the relative risk. Further, data were not collected for research purposes and hence diagnoses may be subject to substantial noise. Sensitivity analysis should be undertaken to examine diagnoses that have been made in different ways and also the degree of miscoding. Lack of, and error in the measurement of covariates may lead to inadequate adjustment, as can differences in the coding and treatment between hospitals and other health care settings (23) .
Smoking has been an important target for prevention because it is so common and perceived to be so dangerous. Mental disorders are also relatively common when considered together, but the risk to life is not perceived in the same way. From a public health perspective, patients with serious mental illness should be designated as a high risk population for physical illness, given the substantial health disparities compared with the general population. National strategies could and should target improving access to physical health care (59) .
In conclusion, the impact on mortality and suicide of mental disorders is substantial, and probably poorly appreciated as a public health problem. The scale of the unmet needs complements the social burden and costs of mental disorders (60) . These findings must justify a higher priority for research, prevention and treatment of the determinants of premature death in psychiatric patients.
